Paraquat potentiates glutamate toxicity in immature cultures of cerebellar granule neurons.
Toxic concentrations of paraquat (0.2mM, 24h) caused death of both mature and immature cerebellar granule neurons (CGNs), which could be prevented by blockers of ionotropic glutamate receptors, or by removal of glutamine from cultural medium. Glutamate (Glu, 0.05-1mM, 24h) was highly toxic for mature CGNs while young CGNs were insensitive to the toxic effect of Glu. Measurements of the relative intracellular calcium ion concentration showed that the Glu-induced [Ca(2+)](i) rise in mature neurons was two times higher than that in young neurons. Subtoxic concentrations of paraquat did not affect the Glu-induced [Ca(2+)](i) rise in neurons, but lowered the CGNs survival only in immature cultures. These data provide evidence that oxidative stress induced by paraquat is a strong factor modulating the glutamate-induced damage to immature CGNs.